□ 

£ 

m 
m 
a 



m 
o 

O 

ru 



WO 01/10592 



PCT/GB00/O2920 



10 

<Cfirimtk 



10 



15 



20 



25 



30 



1. A method bf welding two or more overlapping members having a 

tenacious surface oafide layer, the method comprising the steps of: 

melting said members at a predetermined location to form a weld pool; 
and I 

disturbing the fyeld pool by introducing a disturbing member into the weld 

pool. 



2. A methoc 
to form the wel 



^as elkimddin claim 1, wherein the step of melting the members 
pool ss achieyed by a using a plasma arc torch. 



claimed in claim 1 or claim 2, and including the step of 
g members prior to forming the weld pool. 



3. A method as 
clamping thk overlapp 

4. A method as ckrimed in £ny preceding claim, wherein the disturbing 
member is| consumable, 

5. A rhethod as claimed in claim 4 a wherein the disturbing member has a 
composition the same or similar tojthat of the metal forming the two or more 
members. 

6. A method as cl timed in any preceding claim v wherein the step of 



disturbing the weld pool 



comprises the^teps of advancing the disturbing member 
into the weld poV at a pr ^etdrmined rate and to a predetermined depth, and then 
withdrawing the difeturbiqg member at a Redetermined rate. 




7. A method as claimed in claim 6, and including the intermediate step of 
holding the disturbing member in the weld pool for a predetermined time. 



8. A method as c 
and withdrawal of the disturbing 



9. 



A method as clairr 



laimcjd in claim 6 or claim 7, wherein the speed of advance 
member is variable. 



:d in claim 8, wherein, the speed of withdrawal is 



35 equal to or faster than the speed of advance. 
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10. A, method as claimed in any of claims 1 to 3, wherein the disturbing 
member is non-consumable, 



J 



11. A method as claima 
from a material which is not 



12. A method as claimed 
weld pool compriseSihe steps' 
pool at a predetermined rate 
the disturbing nfember. 



in claim 10, wherein the disturbing member is made 
wetted by the molten metal of the weld pool. 



in claim 10 or 1 1^ wherein the step of disturbing the 
f advancing the disturbing member into the weld 
and KK£ predetermined depth, and then withdrawing 



13. A metMod as claimed in claim 12A and including the intermediate step of 
holding the disturbing memb in the weld pool for a predetermined time. 



the disturbinj ; 



15. 



Amei 



14. A me hod as claimed 



member is at a relatively shallow angle to the plane of the weld. 



as claimed w claim 



16. A methoij as claimed 
45°. 



17. A method as\<laimec 
member is introduced in 
effect. 



in any/pri xeding claim, wherein the movement of 



, wherein the angle is above 30°. 



in claim/i4 or claim 15, wherein the angle is up to 



/any preceding claim, wherein the disturbing 
/eld pool toVone side thereof to promote a stirring 



18. A method as claimec in claim -17, wherein two or more disturbing 
members are provided to pron ote such stirring. 



30 19. A method, as claimed 
disturbance of the weld pool by 



20. A method as claimed 
method including disturbance 



in any preceding claim, the method including 
a welding gas. 



in claim 19 when dependant upon claim 2> the 
of the weld pool by the action of a shielding gas. 



21. A method as claimed id 
20 7 the method including distu 
gas. 



claim 19 when dependent upon claim 2, or claim 
•bance of the weld pool by the action of a plasma 



i 
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22. A method as claimed J i any of claims 19 to 21, wherein the gas is caused 



to impinge on the weld pod 
swirling of the weld pool 

23. A method as clai 
rotational component acnieved 



24, A method asyfclairned ii 
1 0 supported from beneath. 

25. A method/as claimed in 



at an angle and in a manner so as to promote 



ly of claims 19 to 22, wherein the gas has a 
"ig in a gas delivery jet or nozzle. 

any preceding claim, wherein the weld pool is 



slaira 2, wheieln the step of disturbing the weld 
pool includes disturbance by pul sing a wcldina current of a plasma arc torch. 



torch operable 
means operab] 
the weld poo 
movable into tl 



26. A welding apparatus for welding 
having a tenacious surface oxice layer, the 
to form a weld dool in a 
in use, to distui b a weld 
disturbing mear s compris^ 
e weld pool. 



27. An apparatus as claimeja in cla 
supporting memoir. 



28. Air apparaiu&as claimed 
member is consumabl 



29. An apparatus as claime 
comprises a wire or filament ha zing 
the workpiece. 



30. An apparatus as claimec. 
movable by a feed mechanism 



fo or more overlapping members 
jparatus comprising a plasma arc 
k piece, and weld pool disturbing 
>1 formed by the plasma arc torch, 
ig a disturbing member which is 



1 26, and including a weld pool 



in claim 26 or\claira 27, wherein the disturbing 



in claim 28 v&erein the disturbing member 
a composition the same or similar to that of 



in claim 29, wherein the wire or filament is 



31. An apparatus as claimed! in claim 30, wherein the feed mechanism is 
operable to move the wire or filpnent at one or more predetermined feed rates 
relative to the weld pool, in use. 
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32\ An apparatus as claitoed in claim 30 or claim 31, wherein the feed 
mechanism includes guide means to guide the . wire or filament to a 
predetermined location in the weld pooh 

33. An apparatus as clairred in claim 26 or claim 27, wherein the disturbing 
member is non-consumable. 

34. Ail WW atu ^ as pfaiiAed in clain\33 .wherein thp. distorting member 
comprises fiance or fik^imple 



35. An L ^i3aratu'sy4s claimed in claim 
made from a material which is e Dt yetted 



34, jvherein the disturbing member is 
by tjn&inolten me^al of the weld pool. 



36. An apparatus as claimed' in claim. 27, wherein the support member 
1 5 comprises a support surface havi ag a recess afiapted to support the weld pool. 

37. ^n apparatus as claimed in claim 3p, wherein the support member is 
adapted to allowittye recess to volt when the |veld pool is formed. 

20 38. Ah apparatus as claimed i l claim 36^ ck 37, wherein the support surface- is- 
provided with ona or more open < hairnets fxtepdirig from the recess. 



39. An apparatus as claimed in any 
comprising a body having an iusert, y 

25 wherein the insert is nianufactujre< 
conductivity than the mate 

40. An apparatus as claimed 
material 



30 

41. An apparatus as claimed 
conductive. N 

42. An apparatus as claimed in 
33 material. - 



36 to 38, the support member 
defining the support surface, 
from a material having a lower thermal 



if cla 
the inse 



the insert is a ceramic 



clim 39 wherein the insert is electrically 



i laim 41 wherein the Insert is a graphite-based 



43. An apparatus as claimed in kny of claims 36 to 42, wherein the- support 
membpr is provided with a> cooling system. 
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44. An apparatus/asrsjaimed in claim 43, wherein the support member has a 
substantially hollo^ intpiokthrpugh which coolant is circulatable. 

45. An appar&tus as claiba£d in any of claims 36 to 38, wherein the support 
member has a pt ripheral raised edge against which the work piece is received. 

46. An appar itus as claimad in claim 45, wherein the edge is discontinuous.. 

10 47. An apparatus as ciaimdd i^any of claims 26 to 46, wherein the plasma arc 
torch and supporting member are rrWablc relative to one another so as to enable 



15 



the work piece to be cl 



48. An apparatus as 
welding current of the 
disturbance of the oxide liyer 




ed therebetween. 



c aimed in any of claims 26 to 47, wherein an electric 
plapma torch is pulsable during welding in order to assist 
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